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Abstract. In this paper, we obtain the general solution and investigate its generalized Hyers-Ulam-Rassias stability of a new generalized cubic and quartic functional equation for all x X ∈ . If ( ) f tx is continuous in t R ∈ for any fixed x X ∈ , then A is linear.
In 1978, Th.M.Rassias [19] gave the proof of stability of the linear mapping by permitting Cauchy difference to become unbounded. He proved the following theorem for a sum of powers of norms. : f E E → be a mapping from a normed vector space 1 E into Banach space 2 E such that ( ) f tx is continuous in t R ∈ and for each fixed 1 x E ∈ assume that there exist a constant 0 ε > and
with subject to the inequality ( ) 
for all x X ∈ and C is symmetric for fixed one variable an additive for fixed two variables.
W.G.Park and J.H.Bae [13] considered the following functional equation
They proved that the function f between real vector space X and Y is a solution of (1.12) if and only if there exists a unique symmetric multi-additive function : It may be observed that the above cubic and quartic functional equation (1.13) is not been dealt so far by any of the authors. So it is of great interest that the authors of this paper is much interested in finding the general solution and generalized Hyers-Ulam-Rassias stability of the generalized cubic and quartic functional equation (1.13) in Banach spaces.
In this paper, we consider the most general case of the functional equation (1.13) for any real number n with 0 n ≠ and proceed to find its general solution.
The General Solution of the Functional Equation (1.13)
In this section, we establish the general solution of functional equation (1.13 for all y Y ∈ . Replacing 1 n by n in (2.1), we get ( )
for all y Y ∈ . Substituting (2.1) in (1.13), we get
for all , x y X ∈ . Replacing x by nx in (2.3), we get
f nx ny n f nx y f nx y n f nx
for all , x y X ∈ . Again replacing y by x in (2.1), we get
for all ,
for all , x y X ∈ . Adding (2.7) and (2.8), we get 
for all , x y X ∈ . Further replacing y by ( )
for all , x y X ∈ and replacing y by ( )
for all , x y X ∈ . Adding (2.10) and (2.11), we get 
f n x ny f n x ny f n x ny f n x ny
for all , x y X ∈ . Interchanging x by y in (2.12), we arrive
f nx n y f nx n y f nx n y f nx n y
for all , x y X ∈ . Simplifying (2.13) and using oddness, we get
for all , x y X ∈ . Subtracting (2.7) from(2.8), we get 
for all , x y X ∈ .Replacing x by nx in (2.15), we get
f nx n y f nx n y f nx n y f nx n y 
for all , x y X ∈ . By comparing (2.14) and (2.16), we get 
for all , x y X ∈ . Now, by interchanging x and y in (2.17), we get 
for all , x y X ∈ . Simplifying (2.19), we get 
for all , x y X ∈ . Replacing x by 2x in (2.3), we get
for all , x y X ∈ . Equating (2.20) and (2.21), we get 
for all , x y X ∈ . Simplifying (2.22) we arrive a cubic functional equation for all , x y X ∈ . Replacing x by 2x in (2.24), we get n f x y f x n f x y f x n y f x n y n n f y
for all , x y X ∈ .Adding (2.26) and (2.27), we get 
f x n y f x n y f x n y f x n y
for all , x y X ∈ . Replacing x by nx in (2.28), we get
for all , x y X ∈ . Replacing y by x y + in (2.24) n f x y f y n f x f x n x y f x n x y n n f x y
for all , x y X ∈ . Replacing y by ( ) 
for all , x y X ∈ . Interchanging x by y in (2.32)
for all , x y X ∈ . Equating (2.29) and (2.33) 
for all , x y X ∈ . On simplifying (2.34), we get 
for all , x y X ∈ . Interchanging x and y in (2.25), we get
for all , x y X ∈ . Substituting (2.36) in (2.35) ,we get 
for all , x y X ∈ . Simplifying (2.37), we get 
for all , x y X ∈ .Dividing equation (2.38) by ( )
which is quartic functional equation, this proves the theorem. 
Proof. Define the mappings :
and ( ) ( ) ( )
for all x X ∈ . Then replacing x by x − in (2.40) and (2.41), we get
for all x X ∈ . Applying ( ) Q x and ( ) C x in (1.13), we arrive the following equations for all x X ∈ .
Generalized Hyers-Ulam-Rassias Stability of (1.13)
Throughout this Section, X and Y be a real normed space and real Banach Space respectively. Let : f X Y → be a function then we define : for all x X ∈ . Generalizing the above equation (3.9), we get
for all x X ∈ . Now we prove that ( )
is a Cauchy Sequence for all x X ∈ .
For every positive integer , k s and for all x X ∈ , we have ( ) for all x X ∈ . Thus the sequence ( )
Banach Space, then the sequence
converges. Now we define :
Since f is even function, then Q is also even function. On the other hand we have 
